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11.3 Problem 

Derive the value of M, N for rectangular (narrow, wide), Trapezoidal, Triangular channel 

by using the following expression.  

23 5 2
3

⎛ ⎞ ⎛ ⎞
− = −⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠

y yA dT dPM = T and N T R
A T dy A dy

 

Solution: 
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(a) Rectangular Channel

y A dTM 3T
A T dy
y by    = 3b 0

by b
y    = 3b

by
M 3.0
For wide rectangular channel

dpA=by, R y, p b 0
dy

2y dpN 5T 2R
3A dy

2y by   5b 2 0
3by b 2y
2y    = 5b
3by

    = 10/3=3
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For narrow channel

b dpR=  as b 0, p=b+2y 2
2 dy
2 y bN 5b 2 2
3 by 2
2 y   = 5b 2b 2.0
3 by

For Chezy relationship

y dpN= 3T R
A dy

y byN= 3b 0
by b 2y

N 3.0
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(b)Triangular Channel:
1) Area of triangle

          A = my

2) P = 2y 1+m
my3) R = 

2 1+m
4) T = 2my

y A dT   M= 3T
A T dy

y my* y 2my      = 32my
2y*y 2my* y y

y      = 5my 5
my*y

2y myN 5*2my 2 2 1 m
3A 2 1 m
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2y my    = 10my 2 1 m
3my 1 m

2 y   = 10m 2m
3 my

2 16 =8m*
3m 3
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(c ) Trapezoidal Channel

y A dTM = T
A T dy

b+my y d b+2myy     = b+2my
b+my y b+2my dy

b+my yy     = b+2my 2m
b+my y b+2my

b+2my b+my 2myy     = 
b+my y b+2my

b+2my b+my 2my
     = 

b+my b+2my
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my my myb 1+ 2 b
b b b    = 

my my1+ by b
b b

my my my1+ 2
b b bM = 
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myif  y
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2y dpN = T R
3A dy

b+my y2y    = * b+2my 1+m
3 b+my y b+my 1+m

y y10 1+2m 1+mb bN = 
y y3 1+m 1+m
b b

y 1+m10 1+2y bN =    
y3 1+y 1+m
b
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